Background: Impaction of third molars is a common phenomenon. The incidence of impacted third molars varies in different populations. Objectives: The aim of this study is to assess radiographic status (root development degree, angulation, and eruption level) of the third molar in Iranian population via panoramic radiographs. Patients and Methods: 647 patients, ranging in age from 17 -25, were selected from three regions of Iran. Based on their panoramic radiographs, their root development degree, angulation, and eruption levels were analyzed. Results: The angulation of upper third molars were vertical (44.6%), distoangular (44.1%), mesioangular (10.7%), and horizontal (0.6%). For lower third molars, the angulation was mesioangular (44.5%), vertical (33.8%), distoangular (12.2%), and horizontal (9.5%). The eruption levels of maxillary third molars were C > A> B, and for mandibular third molars they were A > B> C. The order of root development prevalence of the maxillary and mandibular third molars was complete > 2/3 > 1/3.
Background
Impaction may be defined as the failure of a tooth's complete eruption into a normal functional position within a normal time, because of obstruction by bone or adjacent tooth (teeth), overlying soft tissue, and lack of space. It may occur due to tooth-jaw size, unfavorable angulation and aberrant path of eruption, and a late eruption sequence (1) (2) (3) . Impaction is a frequent phenomenon. However, the prevalence is different in different regions of the jaw. It is now perfectly clear that the third molar is an unusual tooth characterized by considerable variability information timing, and variation in crown and root morphology. The mandibular third molar is the most frequently impacted tooth (1, 4, 5) .
Two etiologies of third molar impaction are lack of space and late third molar mineralization, and early physical maturation (1, 6, 7) . Other theories which have been suggested to explain the etiology of third molar impaction include hereditary factors, lack of sufficient eruptive force for third molars, and insufficient mesial movement of the dentition of modern men, due to the lack of interproximal attrition and evolutionary elimination of the human need for large jaws followed by a soft diet (8) (9) (10) .
The incidence of impacted third molars varies in different populations, ranging from 9.5% to 25% (8) . The time of eruption has been reported as varying from 16 to 24 years (10, 11) . Third molar impaction causes problems like adjacent root resorption, inflammatory processes (pericoronitis), temporomandibular joint dysfunction, and late incisor crowding (7) . Assessment of the third molar position and the progress of their eruption can reduce the risk of intra-operative and post-operative complications associated with surgery, and help predict a treatment budget for both patients and insurance companies.
samples were collected from three regions of Iran: 245 from Rasht in the north region, 296 from Isfahan in the middle region, and 106 from Ahvaz in the south region. The number of radiographs was proportional to each city's population. 37.9% of the study population was from Rasht, 45.7% from Isfahan, and 16.4% was from Ahvaz. Panoramic radiographs were gathered from 2008 to 2014. Only those patients that had four third molars and had no history of extraction and orthodontic treatment were included. Poor quality radiographs were excluded. Information about the patient's sex and age were recorded beside each radiograph. The radiographs divided into three age groups: 17 -19, 19 -21, and 21 -25 (age groups 1, 2, and 3). Root development degree, angulation, and eruption level were considered. Root development degree was determined on the panoramic radiographs as complete, 2/3, or 1/3 of root formation. The angulation of third molars was determined on the panoramic radiographs by using Winter's classification with reference to the angle formed between the intersected longitudinal axes of the second and third molars (12) . The angulation of impaction was measured using Quek and colleagues' classification system: the inclination for vertical was + 10°to -10°, mesioangular was + 11°to + 70°, and distoangular was -11°to -79°. An inclination above 70°w as considered to be horizontally impacted (3, 7, 13) . The level of eruption (according to Pell and Gregory's classification) was grouped as level A, where the occlusal plane of the third molar was on the same level or above the occlusal plane of the adjacent second molar. In level B, the occlusal plane was between the occlusal plane and cervical line of the second molar, and in level C the occlusal plane was below the cervical line of the second molar (3). All the measurements were recorded by one author and then reconfirmed by the other authors for reliability of data. The collected data were analyzed by Statistical Package for Social Sciences (SPSS Inc, Chicago, USA) version 20.0. Chisquare tests, Kruskal-Wallis tests and Mann-Whitney tests were used where required. P < 0.05 is considered statistically significant. In maxillary third molars, there was a statistically significant difference between angulation and sex (P = 0.01), angulation and cities (Isfahan-Ahvaz, Rasht-Isfahan P value = 0.00), and angulation and age (17-19 and 21-25, 19-21 and 21-25 P value = 0.01). There was also a statistically significant difference between root development and cities (RashtIsfahan, Rasht-Ahvaz, Isfahan-Ahvaz P value = 0.00), and root development and age (17 - In mandibular third molars, there was a statistically significant difference between angulation and cities (Rasht-Isfahan P value = 0.00, Isfahan-Ahvaz P value = 0.02), angulation and age 
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Discussion
Impaction of third molars is a common phenomenon. The incidence of impacted third molars varies in different populations, so assessment of third molars status reduces the risk of surgical removal. In this study, the angulation of upper third molars were vertical (44.6%), distoangular the prevalence of distoangular and horizontal mandibular third molars were higher in this study (4) . In this study, 44.5% of the mandibular third molars were found to be in the mesioangular position. This number is close to the observations by Sandhu et al. and Byahatti et al. (3, 15) . The frequency of distoangular mandibular third molar is close to Byahatti et al. (3) .
According to majority of the studies, which were done on Libyan, Nigerian, Singaporean, Chinese, Saudi, Malaysian, Pakistani, Australian, and Omani populations, the most common angulation of impaction of mandibular third molars is mesioangular, which is in accordance with our findings (3, 8, 13, (16) (17) (18) (19) (20) (21) .
Kaur et al. who did a study on a north Indian population, concluded that vertical impaction was the common state of mandibular and maxillary impacted third molars Avicenna J Dent Res. 2017; 9(1):e28250. 3
(differing from our mandibular results), while in another study in south India mesioangular was the most common pattern of mandibular third molar impaction (10, 18). Kurchid et al. studied a population of Iraqis in Kurdistan, and found that mesioangular impaction of the mandibular third molar was the most common, followed by distoangular, vertical, and horizontal impactions (22) . Distoangular impaction was the second most common type of impaction in their study, and is not similar to our results.
A comparison between age groups shows that the frequency of vertical impaction increases with age in both maxillary and mandibular third molars. In Isfahan, distoangular maxillary third molar was the most common angulation, while vertical angulation was most common in Rasht and Ahvaz, perhaps due to genetic differences. For mandibular third molars, vertical impaction was the most common type in all three cities. In addition, all three cities showed a similar angulation sequence (vertical, mesioangular, distoangular, and horizontal), despite the differences in frequencies.
In our study, the eruption levels of mandibular third molars were A > B> C. This sequence is in agreement with Seeic et al. and Al-Anqudi et al., who studied populations in Bosnia and Herzegovina and Oman, respectively (1, 21) . Our results were different from the studies in other populations that found level B to be most common (13, 15, 17, 22) . The results showed the maxilla has a higher frequency of level C of eruption, followed by A and B respectively, which was different from Byahatti et al. but similar to Sandhu et al. (3, 15) . Our results showed that the frequency of eruption level A increased and the frequency of C eruption level decreased with aging in both maxillary and mandibular third molars. This might show that when humans become older, impaction depth decreases. This is in accordance with the results of Pursafar et al. who studied patients in Hamedan city in Iran (23). The most common eruption level in the maxillary third molar in Rasht and Ahvaz was C, and in Isfahan it was A. The most common eruption levels in the mandibular third molars in Rasht, Isfahan, and Ahvaz were C, A, and B, respectively. Ahvaz city shows a similarity in eruption level with the results of Kurchid et al. in a population of Iraqis in Kurdistan. These similar results might be due to racial and genetic similarities between southern parts of Iran and Iraq.
The order of root development prevalence of maxillary and mandibular third molars was complete > 2/3 > 1/3. Comparison between age groups in both jaws shows that root completion progress increases with age. Comparison of root development of third molars between the three cities showed that most third molars had completed the root. Like Kaur et al. we observed no sexual difference in the incidence of different aspects of third molars' impaction (angulation, root development ,and eruption level). However, studies in Bosnia and Herzegovina, Libya, Singapore, Sweden, and Spain reported gender differences in third molar impactions (1, 3, 10, 13, (24) (25) (26) . An exception in our study was in the upper third molars' angulation: males were mostly vertical and females were distoangular. This might be due to the difference in the number of males and females in the study.
Overall, our results showed that most patients in the 21 -25 age group had vertical, level A, and completed root mandibular and maxillary third molars, and the prevalence of third molar tooth impaction decreased with increasing age, as is consistent with Bokhari Syed et al. (27) . As discussed above, there are differences between populations in third molars status, which might be due to differences in genetic background, race, and socioeconomic status.
Conclusion
The most common status of impaction of third molars in the maxilla was vertical angulation, level C of eruption, and complete root formation; in the mandible it was mesioangular, level A of eruption, and complete root formation. Since the study sample consists of patients from the north, middle, and south of Iran, the study sample may represent the whole population of Iran. This study can thus be the basis for future studies.
